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DETAILED ACTION 
Claim Objections 

Claim 9 is objected to because of the following informalities: the limitation "said 
solder paste" is lacking antecedent basis because solder paste is not disclosed in claim 
3 or claim 1. Appropriate correction is required. 

Claim 17 is objected to because of the following informalities: the limitation "print 
circuit board" is lacking antecedent basis because print circuit board is not disclosed in 
claim 1. Appropriate correction is required. 



Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claim 1, 10, 13, 14, 15, 16, 17, 18 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Ho (U.S. Pre-Grant Publication #2002/0079577). 

With respect to claim 1, Ho teaches a substrate having a top surface and 
a bottom surface (Fig. 14, 52), a semiconductor die uplying said top surface (Fig. 
14a, 50), a first array comprising a first plurality of solder joints and a second 
plurality of solder joints (Fig. 14a, 54 and 56), mounted on said die surface and 
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projecting downwardly, therefrom, said first plurality of solder joints having a 
higher melting point than said second plurality of solder joints (Col 5 Ln 46), and 
a second array comprising a third plurality of solder joints (Fig 14a, 58); mounted 
on said top surface, integral with said first array, therefrom, connecting said die 
surface and said top surface, and said third plurality of solder joints having a 
higher melting point than said second plurality of solder joints (Col 5 Ln 48). 

With respect to claim 3, Ho teaches a printed circuit board underlying a 
substrate (Fig. 14c, 68), a third ball grid array comprising a fourth plurality of 
solder joints (Fig. 14c, 64) and a fifth plurality of solder joints (Fig. 14c, 66), 
mounted on said bottom surface and projecting downwardly, therefrom, said 
fourth plurality of solder joints having a higher melting point than said fifth 
plurality of solder joints (Col 5 Ln 55), and a fourth array comprising a sixth 
plurality of solder joints (Fig. 14c, 70), mounted on said print circuit board, 
integral with said third array, therefrom, connecting said bottom surface and said 
print circuit board, and said sixth plurality of solder joints having a higher melting 
point than said fifth plurality of solder joints (Col 5 Ln 57). 

With respect to claim 10, Ho teaches a first plurality of solder joints 
located at four corners of a die surface (Col 8 Ln 23). 

With respect to claim 13, Ho teaches a fourth plurality of solder joints 
located at a middle ground plane of a bottom surface of a substrate (Col 8 Ln 
29). 
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With respect to claim 14, Ho teaches a structure where a second plurality 
of solder joints (56, Col 5 Ln 46) and fifth plurality of solder joints (66, Col 5 L 55) 
have an equal melting point. 

With respect to claim 15, Ho teaches a structure as described in claim 1 
wherein the number of semiconductor dies is more than one (Col 8 Ln 26). 

With respect to claim 16, Ho teaches that the solder joints implemented 
on said die surface are heading in correspondence with said solder joints 
implemented on said top surface (Fig. 14a). 

With respect to claim 17, Ho teaches that the solder joints implemented 
on said bottom surface are heading in correspondence with said solder joints on 
said printed circuit board (Fig. 14c). 

With respect to claim 18, Ho teaches a semiconductor packaging 
structure comprising; one semiconductor die (Fig. 1 , 10), a printed circuit board 
underlying said die (Fig. 1, 16), a first array comprising a first plurality of solder 
joints (Fig. 1, 12) and a second plurality of solder joints (Fig. 1, 14), mounted on 
said die surface and projecting downwardly (Fig. 1, 10), and a fourth array 
comprising a sixth plurality of solder joints (Fig. 1,18), mounted on said printed 
circuit board, integral with said first array, therefrom, connecting said die surface 
and said print circuit board (Fig. 1), and said sixth plurality of solder joints having 
a higher melting point (Col 4 Ln 27) than said second plurality of solder joints 
(Col 4 Ln 29). 
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Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 2, 4, 8, 9, and 19 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Ho, in view of Burnette (U.S. Patent #5956606). 

With respect to claim 2, Ho teaches all of the limitations of claim 1 , as well 
as a first array integral with a second array, at integral process, predetermined 
the shape of solder joints, said first plurality of solder joints and said third plurality 
of solder joints were not melted, and said second plurality of solder joints were 
melted (Fig. 14b). However, Ho does not teach a group of solder paste located 
between a first array and second array. Burnette teaches a solder paste located 
between two solder joints (Fig. 1 1 , 316 and Col 5 Ln 27). It would have been 
obvious to one of ordinary skill in the art at the time the invention was made to 
combine the teachings of Ho and Burnette to use solder paste in connecting the 
first and second arrays in order to enhance the electrical and mechanical 
reliability of the connection. 

With respect to claim 4, Ho teaches all of the limitations of claim 1 , as well 
as a third array and a fourth array; said third array integral with said fourth array, 
at integral process (Fig. 14c and Fig. 14d), predetermined the shape of solder 
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joints, said fourth plurality of solder joints and said sixth plurality of solder joints 
were not melted, and said fifth plurality of solder joints were melted (Fig. 14d). 
However, Ho does not teach a group of solder paste located between said third 
array and said forth array. Burnette teaches a solder paste located between two 
solder joints (Fig. 11, 316 and Col 5 Ln 27). It would have been obvious to one 
of ordinary skill in the art at the time the invention was made to combine the 
teachings of Ho and Burnette to use solder paste in connecting the third and forth 
arrays in order to enhance the electrical and mechanical reliability of the 
connection. 

With respect to claim 8, Ho and Burnette teach all of the limitations of 
claim 2, and also teach that when said semiconductor package has been 
assembled, said first plurality of solder joints and said sixth plurality of solder 
joints were not melted; and said second plurality of solder joints and said solder 
paste were melted (Ho, Fig. 14b). 

With respect to claim 9, Ho and Burnette teach all of the limitations of 
claim 3, and also teach that when said semiconductor package has been 
assembled, said fourth plurality of solder joints and said sixth plurality of solder 
joints were not melted; and said fifth plurality of solder joints and said solder 
paste were melted (Ho, Fig. 14d). 

With respect to claim 19, Ho teaches all of the limitations of claim 18, and 
also teaches a first array integral with said fourth array, at integral process, 
predetermined the shape of solder joints, said first plurality of solder joints and 
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said sixth plurality of solder joints were not melted, and said second plurality of 
solder joints were melted (Fig. 1 after reflow procedure). However, Ho does not 
teach a solder paste located between said first array and said fourth array. 
Burnette teaches a solder paste located between two solder joints (Fig. 11, 316 
and Col 5 Ln 27). It would have been obvious to one of ordinary skill in the art at 
the time the invention was made to combine the teachings of Ho and Burnette to 
use solder paste in connecting the first and forth arrays in order to enhance the 
electrical and mechanical reliability of the connection. 



Claims 5-7 are rejected under 35 U.S.C. 103(a) as being unpatentable over Ho, 
in view of Sakurai et al (U.S. Patent #6455785), hereafter known as Sakurai. 

With respect to claim 5, Ho teaches all of the limitations of claim 1 , but 
does not teach a solder joint comprising a flat surface at its front edge. Sakurai 
teaches a bump connection with a flat upper surface (Fig. 7, 34 and Col 5 Ln 22). 
It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use solder joints comprising a flat surface at its front edge 
in order to facilitate easier stacking of the joints. 

With respect to claim 6, Ho and Sakurai teach all of the limitations of 
claim 5, but Ho does not teach that said flat surface implemented on said die 
surface is 3% to 70% smaller than said corresponding flat surface implemented 
on said top surface. Sakurai teaches a bump with a small flat surface (Fig. 23, 
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58) connected on top of a bump with a larger flat surface than the top bump (Fig. 
23, 28). It would have been obvious to one of ordinary skill in the art at the time 
the invention was made to combine the teachings of Ho and Sakurai to use 
solder joints comprising a flat surface where the solder joints on the die surface 
are 3% to 70% smaller than the flat surfaces on the top surface in order to 
increase the structural integrity of the connection. 

With respect to claim 7, Ho and Sakurai teach all of the limitations of 
claim 5, but Ho does not teach that said flat surface implemented on said bottom 
surface is 3% to 70% smaller than said corresponding flat surface implemented 
on said printed circuit board. Sakurai teaches a bump with a small flat surface 
(Fig. 23, 58) connected on top of a bump with a larger flat surface than the top 
bump (Fig. 23, 28). It would have been obvious to one of ordinary skill in the art 
at the time the invention was made to combine the teachings of Ho and Sakurai 
to use solder joints comprising a flat surface where the solder joints on the 
bottom surface are 3% to 70% smaller than the flat surfaces on the printed circuit 
board in order to increase the structural integrity of the connection. 



Claim 11 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ho, in 
view of Kumazawa et al (U.S. Patent #5569960). 

With respect to claim 11, Ho teaches all of the limitations of claim 1, but 
does not teach a first plurality of solder joints located at a middle ground plane of 
said die surface. Kumazawa teaches a middle plane comprising solder joints of 
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a different melting point to connect a die and a substrate (Fig. 7, 8 and Col 10 Ln 
47). It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the teachings of Ho and Kumazawa to have said 
first plurality of solder joints in the middle ground plane of said die surface in 
order to enhance the structural integrity of the connection. 

Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ho, in 
view of Kiowa et al (U.S. Patent #5907187), hereafter known as Kiowa. 

With respect to claim 12, Ho teaches all of the limitations of claim 3, but 
does not teach a forth plurality of solder joints located at four corners of said 
bottom surface. Kiowa teaches a plurality of high melting solder joints at the four 
corners of a bottom substrate (Fig. 1 , 6b and Col 14 Ln 1). It would have been 
obvious to one of ordinary skill in the art at the time the invention was made to 
combine the teachings of Ho and Kiowa by placing a forth plurality of solder joints 
at the four corners of a bottom surface in order to enhance the structural integrity 
of the connection. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ben P. Sandvik whose telephone number is (571) 272- 
8446. The examiner can normally be reached on Everyday. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nathan Flynn can be reached on M-F. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). / 
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